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ÅStarlight suppression for exoplanet imaging using an external occulter

ÅIndependent spacecraft, formation flying with a space telescope

ÅEnables 10-10instrument contrast with ñoff-the-shelfò space telescopes

ÅDesired starshade diameters ~ 10s of meters ᵼdeployable system

Introduction to Starshades
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Telescope

Starshade

Separation ~ 10,000s of km Diameter ~ 10s of m

Exoplanet



Reference Mission Concepts for Starshade Technology
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ÅRoman Rendezvous concept:

Å Starshade: 26 m diameter, 8 m-long petals, 

10 m-diameter inner disk

Å Telescope diameter: 2.4 m

Å Separation: 26,000 km

ÅHabitable Exoplanet Observatory (HabEx) 

concept starshade:

Å Starshade: 52 m diameter, 16 m-long petals, 

20 m-diameter inner disk

Å Telescope diameter: 4 m

Å Separation: 76,600 km

Roman Rendezvous concept HabEx starshade concept



Starshade Mechanical Subsystems
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Exoplanet

Inner Disk Subsystem

Petal Launch 
Restraint & Unfurl 
Subsystem (PLUS)

PLUS controls petal 
deployment & defines 
petal L/R interfaces 
(jettisoned after 
launch)

Truss + spokes + hub constitute separable 
structure w/defined interfaces to petal 

Petal Subsystem

Petal developed, manufactured 
& assembled separate from 
inner disk, with defined 
interfaces at its base



Starshade Deployment Concept
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Telescope

Starshade

Separation ~ 104ð105 km Diameter ~ 10ð100 m

https://exoplanets.nasa.gov/resources/1015/flower-power-nasa-reveals-spring-starshade-animation/



Starshade Deployment Concept
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Background

ÅS5 (Starshade-to-TRL5) activity within NASAôs Exoplanet Exploration Program 

will bring starshade technology to Technology Readiness Level 5 (TRL5)

Å15 milestones across 3 technology areas:

1. Optical testing and modeling of starlight suppression

2. Formation flying between a space telescope and a starshade

3. Stable and accurate deployable mechanical system
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Deployment and Stability Milestones
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Key Performance Parameter (KPP) Risk reduction milestones TRL5 completion milestones

KPP 5
Petal thermal -cycle stability 
& deployment accuracy

5A 5B

KPP 6
Petal in -space thermoelastic 
stability

6A 6B

KPP 7

Inner disk deployment 
accuracy

7C 7D

Inner disk thermal -cycle 
stability

7A 7B

KPP 8
Inner disk in -space 
thermoelastic stability

8A 8B

Petal test article with 

shape-critical features

¾-scale width 

½-scale length

1.5 m x 4 m

Petal test article with 

all features

¾-scale width

¾-scale length

1.5 m x 6 m

Perimeter truss bay 

components (longeron 

and nodes)

Full-scale components

Perimeter truss bay 

assembly

Full-scale

1.3 m length

Inner disk with low-

fidelity optical shield
Full-scale: 10 m diameter

Medium-fidelity inner 

disk w/ petals
Full-scale: 10 m diameter

V

V

V

V

V
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Experimental Apparatus
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Test 

Article

SRM

IDS

Deployed diameter 10.6 m 9.8 m

Stowed diameter 2.3 m 2.3 m

Stowed height 1.2 m 1.4 m

Hub diameter 1.3 m 1.6 m

Number of petals 28 24

ÅFull-scale IDS test article was fabricated, along with gravity offload system

ÅHoused in air at Tendeg facility at Louisville, Colorado

Gravity offload rails

Gravity offload lines
Hub Perimeter truss

Spokes

Optical shield



Test Article
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Deployed Stowed


